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(57) Procdde et dispositif destines a produire des 
gouttelettes dans des systemes de pulverisation agricoles 
et autres, consiste a alimenter en air et en liquide une 
chambre d'alimentation (28, 1 02) poss&iantun orifice de 
sortie (38, 1 3 4) et a en trainer le liquide 'dansle flux d'air, 
afin de former des gouttelettes. L'air et le liquide sont 
injects dans la chambre d'alimentation qui possede une 
paroi terminale fermee (42, 108) sur laquelle le liquide 
forme une pellicule continue qui se deplace vers 
Text^rieur en direction de Torifice, afin de cr^er des 
gouttelettes au niveau dudit orifice. L'air et le liquide 
alimentant une paroi (42, 108) de la chambre ou une cible 
a partir de laquelle le liquide se dirige, avec un 
changement de direction, vers une sortie d'entralnement 
a des pressions approprtees, font que les gouttelettes 
crudes pr£sentent une dimension particulterement 
appropriee pour revetir efficacement des plantes et 
Tenergie cin&ique imprim^e aux gouttelettes par Pair 
penmet de commander le sens de la brume de 
pulverisation obtenue, meme a des volumes de liquide 
tres faibles par hectare. 
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(57) A method and apparatus for droplet generation in 
agricultural or other spraying comprises supplying air 
and liquid to a supply chamber (28, 1 02) having an outlet 
orifice (38, 1 1 4), and entraining the liquid in the air flow 
for droplet formation. Air and liquid are injected into the 
supply chamber which has a closed end wall (42, 108) on 
which the liquid forms a continuous film which moves 
outwards towards the orifice for droplet formation 
thereat. The supply of air and liquid to a chamber wall 
(42, 108) or target from which the liquid proceeds with 
direction change to an entrainment outlet at suitable 
pressures causes droplets formed to have a droplet size 
particularly suitable for effective coating of plant 
material and the momentum provided to the droplets by 
the air enables controlled direction of the resulting spray 
mist even at very low liquid volumes per hectare. 
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(57) Abstract 

mist even at very low liquid volumes per hectare. 



1 

AGRICULTURAL AND OTHEfc SPRAYING SVSTEMs 

Tills invention relates to a method « nd apparatus 
applicable* to agricultural and horticultural ana ether 
spraying systems. The invention is particularly 
applicable to such spraying systems as disclosed in 
cur prior patents and patent applications relating to 
boom-type sprayers having droplegs carrying spray 
nozzles, Hovover, the indention is niori* widely 
applicable than to dropl e <j-typ a sprayers and is 
applicable to conventional spray -from- above sprayers 
likewise, and to Jance and other band-held sprayers 
for certain applications. An additional application 
of the invention is in Harvesting machines such as 
potato harvesters for spray-treatiuent of the harveatod 
crop and in related applications such ae the spray 
treatment of potatoes coming into or coming out of 
store. Additional applications are likely to arise in 
which a facility fcn provide a low dosage rate of 
treatment material i.n a spraying operation i« 
advantageous. Further applications include do-icing 
treatment of aircraft with de-iciny fluid and 
industrial uses including industrial spray- treatment 
processes It is entirely possible that the invention 
may be applicable to the spraying of liquids which 
have a significantly higher viscosity than water and' ' 
the like. 

a problem whjch arises generally in relation to 
sprayers concern* effective penetration of the crop or 
other material to be sprayed, by the spray of droplets 
produced by the sprayer. Conventionally, various 
forms of spray nozx3c are utilieed in which a spray of 
droplet*; ia produced solely by virtue of the energy 
derived from the supply of Hguid uno>r pressure. 

However, ouoh conventional arrangements do not 
achieve the level of crop penotration which can be 
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Various attempts have fcect. Made -ho 

penetration including the uoc of ' 

means in association I H-„ ^ PrDd ^^ 

relation Vi th conventional spray no^lc* 
5 However, fluch &n arrangemenfc ^ * 
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the production of a droplet size similar to that which 
*s produced in atmospheric conditions such as a misty 
morning in a damp climat© overnight whereby the 
droplets which condense on surraces such a* the 
eternal surface of a standing car are of such a size 
that they have little tenancy to roll over the 
EWEnce ' * nu thfe y therefore stay where they are 
deposited. m combination with this objective, there 
iB the corresponding need to be able to produce *«ch 
droplets travelling at * sufficiently high velocity in 
oixicr to penetrate the crop sufficiently. 

Kurthei- prioi- proposals are disclosed in GD 
95*, 457 and CD 1,378, 190 and US 4,46S,A32 and US 
4,179,068. These proposals invo^V© system for- .the 
admixture of liquid and ait - for liquj ^ entrapment 
and/or droplet formation. *he most pertinent of these 
With respect to the present invention is the latter US 
'DCB specification (assigned to NRDC) which discloses 
a- liquid spray device in vhich liguid enters a swirl 
20 chamber in a generally radially inv,ardly~dirccted 
manner for subsequent onward movement through the open 
cud of the swirl chamber under the actio* of a gas 
flow delivered at that open end f or subsequent 
discharge from a spaced opening-see Fig z. We have 
2 5 established that a system in which both the airflow 
and the liquid flow do not proceed via an. air-and- 
ligu 3 .d supply chamber having a closed end wall or 
target and one or more associated outlets in the 
manner of the embodiments of the present invention 
30 cannot achieve the beneficial results of the present 
invention and the system of thSr. prior disclosure 
operates in a significantly different manner involving 
generally axial droplet flow (with respect to the 
liquid supply direction), ttS compared with the 
* genoraljy radially or outwardly directed flow f the 
system of the present invention Cor up to 45 degrees 
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on each side thereof). Moreover. ti» By-tarn of this 
prior US '068 specification operates on the effective 
principle of the maintenance of drop** si** at 
rtilff erring air supply pressures , whereas described 
embodiment* of the present invention operate vn a 
manner S uch that the droplet size changes with changes 
in system pressure. 

There are disclosed in US patents 4,a28,182 ana 
4 899,937 (assigned to spraying Systems Co) spray 
nozzle assemblies which have been marketed for use in 
agricultural spraying situations. The US »1W 
specification disclor.es a spray nozzle assembly that 
finds particular utility in acidification and 
evaporative cooling applications in which it » 
desirable that a spray bo discharge* in a Vide and 
relatively fiat spray pattern. which is there 
contrasted with many prior air assisted nozzles which 
discharge With a relatively tight round .pray pattern. 

The system disclosed facilitates pre-atomiz-ation 
of liquids hy means of an insert member which includes 
an elongated impingement client having a transversely 
extending circular hole which is struck by the 
pressurised liguid, to bres* up same. A prer.surxsed 
stream of air " admitted to th« device and a side 
surface area defines an impingement surface which 
deflects and breaks up the airs treat* and considerable 
turbulence for pre -atomizing the liquid stream xs 
created, and a* a result of the airstrcam being 
jn-jected transversely into the longitudinally flowing 
liquid stream, there is produced a liquid flow in the 
downstream direction towards an outlet nozzle, An the 
form Of finely divided pro -atomized particles. This 
preliminarily atomized liquid flow stream is then 
diryC t. e d a*ial>y through a discharge oriflc* at the 
open end of the device and an external deflector 
flange which ir. transversely oriented to the line of 
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travel of the liquid, directs same through a final 
discharge orifice where the p)re-ato»ized droplets are 
broken into "extremely fine liquid particles which are 
then deflected into a flat, wide spray pattern in a 
manner which maximises their exposure to the ambient 
air. A cup-shaped rocess is believed to produce 
pressure waves or acoustic energy Which assists in the 
liquid breakdown- The nozzle assembly has particular 
util-ity in humidif ioation and evaporative cooling 
applications. 

The US '937 patent discloses the use of the same 
nozzle assembly in a wanner in xvhich it can be easily 
removed from the nozzle body to enable the nozzle to 
be used as an hydraulic nozale. 

Accordingly, it can be seen that these prior OS 
patents contain no disclosure whatever relevant to the 
concept of providing a charaber to vhich liquid and air 
supplies are provided, the liquid supply being in 
unatomissd form, and the' chamber having a wall or 
closed end towards which said air and liquid supplies 
are directed, and from which' chamber the liquid and 
air supplies are discharged outwardly with respect to 
the closed end of the chamber through an outlet formed - 
in a chamber side wall and in the form of an air flow 
with entrained liquid droplctft . 

There is disclosed in US 51 7.9 583 (Bailey) on 
atomizer for discharging a jet of one f lund in another 
fluid. The atomizer comprises ah atomizer head 
disposed generally in-line with the incoming water 
supply direction and the head is formed with at least 
one no2Zle hole for discharging the jet throuqh th* 
head and generally for ward ly and outwardly. The 
nozzle hole is profiled to reduce deposition on the 
atomizer when used for spraying into dust-lacton flue 
gas. The nozzle profile is adapted to reduce 
turbulence. The general direction of water and air 
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flow through the atomizer is actually lonqthwictc of 
the atomizer and onwards through the open atomize 
head with the addition of a slightly outward component 
of movement resulting from the nozzle holer- ' slightly 
inclined attitude. 

There is disclosed in us 3,09G,023 (Thomas) a 
system for distributing lubricant or oil -to chains, 
cjcrfb emd other machine parts* The syctem cnuy be 
i-e£idily used with nearly all types oJ? oils regardless 
of viscosities ami changing temperature and humidity* 
The system provides a plurality of spaced outlets for 
application "to tbe machine part which itj to i-eceiva 
the lubricant* flo data is provided regarding 
t>t'C5HurfiS needed to produce the requisite flows. J"et # 
units apply a jet directly onto the bearing* to bu 
lubricated, or they way bo provided vith tube or hose 
connections to convey such jet to a bearing unit and 
thus the jet is as narrow a* such tube or hose. in 
the embodiments other than those of Figs 4 and v the 
material flow is axial throughout: the jet units 
whereby these thejnrielvcs..are incapable of operating in 
accordance with the principles of the present 
invention, while that of Fig 4 shows a superficial 
reaowblanc?e to the latter but is used in a system 
whereby it produces narrowly-aimed jets of lubricant 
or coolant to be pin pointed on defined areas of the 
chains r gears or other machine parts. in the cub© 
whore coolant is applied, the objective is to apply a 
concentrated jet of sufficient liquid volume to 
produce the requisite coolant effect. This is an 
inversion of the requlrciwonts of the present invention 
which, ih a boom-lypc spraying machine, s^aks to apply 
a uniform liquid coating of droplets, eio disclosed 
herein, utilising the absolute minimum of liquid per 
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un.lt area, while applying such coating uniformly to 
crop areas vrtuch can b« measured in terms of hectares 
per unit time, instead Of cquare cntl»otrtB per unit 
5 . time. 

Accordingly , there is a considerable need at 
least in relation to agricultural and horticultural 
boom type sprayers, for improvements in relation to 
droplet generation as discussed above, having regard 

10 to crop penetration, particle size, «ai4 minimisation 
of water carrying requirements, and an object of the 
present invention is to provide a method and apparatus 
offering improvements in relation to one or more of 
these matters, or generally. 

15 According to the invention there is provided a 

method and apparatus appl j cablo_tg spraying as defined 
in the accompanying claims. 

in an embodiment,, a droplet generator is provided 
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comprising an air -and- liquid supply chamber to which 
both a liquid supply and an air flow supply are 
connected for supply of air and liquid towards an 
internal wall 01- target formed by a closed end of the 
5 chamber. The droplet generator further comprises 
structure defining an edgo or boundary of an external 
outlet from the chamber and the liquid supply means is 
adapted to supply the liquid to the outlet through the 
chamber via the* closed end of the chamber. 
10 * n the embodiment, the air flow supply means and 

the liquid supply means arc adapted in relation t D the 
chamber to supply air and liquid towards the closed 
chamber end for production of the spray D f droplets 
from the chamber outlet by ©ntra.i nment of the liquid 
IS in the air flow. These features produce several 
significant benefits. The B e include a particularly 
useful mode, of droplet formation whereby tho droplet 
size is v/cll adapted to enable the air flow to entrain 
and carry the droplets into the crop. 'I'hua, firstly 
20 the arrangement is capable of producing a suitable or 
optimuxu droplot sisje which is consistent with very Jow 
liquid volume requirements while achieving 
satisfactory or better crop punetratlon. Moreover, 
the mode of droplet generation is particularly adapted 
25 to enable the droplets to he effectively carried by 
the aii- flow in a required direction into the crop, 
for example fron> a droplog. 

Accordingly , by providing the general arrangement 
of air flow and liquid supply means to supply air and 
30 liquid towards a wall or generally closed chamber end, 
and for corresponding outward flow through an outlet 
with cntrainwcht of liquid in the air flow, the 
advantage is provided that the flow of air and 
entrained droplets has the required physical and 
35 dynamic characteristics and can bo directed in any 
required direction. Additionally, in a given set of 
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apparatus, considerable flexibility exists in 
designing the direction and width of the spray output. 
For example, iff it is required to generate a 
relatively wide nnd fan-shaped output of spray in a 
5 given direction then the apparatus is provided with a 
series of suitably spaced orifices with suitable 
directions corresponding to the requisite Tan-shaped 
output, The fact that, for example, six orifices are 
provided instead of one does not, of itself, increase 
id the liquid voIukkj requirements of the spray head in 
which the orifices are required. Whereas provision of 
a corresponding number of conventional spray nozzles 
would producp. a corresponding requirement for six 
times as much liquid flow to the apparatus as compared 
15 with a single nozzle apparatus!, this does not apply in 
the case of the embodiments described below. For a 
multi-orifice spray head, the same volume of liquid to 
bo sprayed may b B supplied and all that is needed in 
order to produce t^e required spray pattern is the 
20 maintenance to all the orifices of the modest air 
procure required for the liquid entrainiticnt and 
droplet formation steps, i» other words, more 
orifices can be provided at the same volume of liquid 
supply M<srely by increasing the air supply. 
25 To P ut ifc another way, the embodiments off the 

present invention enable liquid volume supply to be 
reduced/ at will, to levels very substantially below 
those required for conventional spray nobles, 
provided that the air supply is always sufficient for 
tbe required entrapment and droplet fox-mat ion Steps. 

Also in tho embodiments, the one or more orifices 
5« or are formed in a chamber or gallery to Which the 
liquid is supplied in the form of an unatoiuised jet 
directed at a closed end of the chamber which has Ah 
associated outlet through which the liquid and air 
flows supplied to the chamber proceed. it j.s not 
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3cnowr\ whether some or all of the droplet formation 
occurs at the closed wall of the chamber , or later in 
the flow path of the material 5 through the chamber- 
Possibly, a surface layer of liquid is produced in the 
chamber Which proceeds to the outlet opening and is 
formed into droplets at that region. 

The relative disposition as between the closed 
end or %fall of the chamber towards which the liquid 
supply is directed, and the location of the one or 
more outlet op en in q«! ia of soma importance. Broadly, 
the outlet opening is located relative to that wall of 
the chamber so that the direction of -material flow 
from the location of impact of the un^tomised jet of 
liquid cowards the outlet is generally outward: y. of 
the chamber. In the ernbod iment, both the air and 
liquid supply paths to the chamber are generally 
axially thereof and lengthwise Df the chamber towards 
it« opposite closetf end, but it may riot be necessary 
for the air supply direction to be exactly axial* 
Moreover < the location of the one or more outlets 
relative to the* chamber may bo hut need not be 
strictly at the outer periphery of. the vail or target 
at which the liquid supply ir< directed. Thus, in ttafc 
Fig 7. embodiment, the outlets arc somewhat axially (of 
the chamber) Offset from that vail, and tho 
arrangement is such that the outlet <s) is or are 
located so as to enable a Smooth and effective flow of 
Uiaterials frotn the chamber end wall outwardly 
there oi . 

Likewise in the embodiments, the jet or flow of 
liquid supplied to the chamber is disposed generally 
symmetrically with respoct to two or wore orifices 
formed in the chamber j?o that each orifice receives a. 
generally ^ual supply at liquid to its entraSnment 
edge or boundary, 

Also in the embodiments j provision is made hot 
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only for a generally central and thus even supply of 
liquid to the chamber in which the entrainment 
orifices are. provided, but also of a relatively even 
or uniform distribution or air to. that chamber and; 
5 thus to the orifices. Tor this purpose, there arc 
provided axially-directed air flow ducts or drillings 
in the conduit leading to the air- and -liquid supply 
chamber, these duct? or drillings being uniformly 
distributed around a jet oir liquid supply member j.n 
10 the conduit. 

Other notable feature Of the embodiment include 
the function of the air-supply arrangements to act as 

a venturi or pump with respect to the liquid supply. 
The surface, of the wall or* target towards which 

15 the jet or flow of liquid is supplied to the air-and- 
liquid supply chamber way be constructed fco promote 
uniform distribution of liquid to the entrainment edge 
or boundary oV the* associated orifice or outlet. For 
example, the surface, may havti a convex and outwardly 

20 broadening form having its apex directed at the source 
oi" the jet or flow of liquid , and the form Df the 
convex structure being such as to promote the 
production of a uniform outward liquid flow to the one 
or more or-ifices provided in the chamber. A fiat 

2 5 surface may alternative J y be provided as shown in Fig 

7. It is also envisaged that a concave surface (as 
shown in Fig 7.) produces useful results. It has been 
found that in the absence of a uniform liquid supply 
to two or more spaced orifices in the chamber, there 
3D can be a gravitational effect on the distribution of 
liquid to those orifjeer. whex-eby non uniformity of 
spray production can result. 

7* will be understood that the invention utilises 
an approach to droplet formation having some technical 

3 5 common ground with carburettor technology. The air 

supply provides power in the spray plume to penetrate 
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the crop. Droplet formation may occur, mentioned 
above, either at the chamber vail which intercepts the. 
liquid supply and/ or in the region of the edge or 
boundary defining the outlet orifice or orifices of 
5 the chamber- It has been observed in tests th^t the 
plume of spray produced by the apparatus of the 
invention includes an inner portion p which may for 
example be* of length about 10 to 2 0 centimeters, and 
in this portion of the plume the air and entrained 

10 liquid is relatively significantly less vie i bio than 
in the outer portion of the plume where it assumes the 
Characteristic fcniet or fog-like form. It is not known 
what offset gives rise to th.lr- change in appearance, 
which is uncharacteristic of conventional spray 

IK no2£ie&. 

An. important aspect of the embodiments described 
below is the relatively low power oohsuwption of the 
air supply system. Whereas currently available 
called airbatj sprayers usually require a power input 

20 of the order of 80 Kilowatts to the fan, the air 
nupply system of the embotf ijiumts described belovj 
requires only about 10 to 33 kilowatts for a 12 metre 
spray boom* 

It is to bo. \mderstood that the orif ice or outlet 
25 from which the droplets are discharged may be modified 
in Shape with respect to the round profile disclosed 
be 1 017. Among th<? principal advantages of the 

described embodiment are the simple construction of 
the droplet generator and the low tendency for 
30 orifice blockage, the highly directional droplet 
propagation, and the low liquid volumes involved. 
Moreover, very little lateral dispe-rsai of the 
droplets occurs away from the* main jet thereof, as 
compared with prior proposals, such as those discussed 
35 above, which tend to produce a foggihy effects 

By reduciny liquid volume, x-eguirowents, the 
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embodiments substantia lly reduce the usual sprayer 
down time which is about 40 per cent of working time 
which is devoted to refilling the tank. Therefore, 
approaching 4o per cent more work can be produced a 
5 further factor is that the orifices or outlets front 
which the droplets <xhi6fc^«i no longer need to be at the 
relatively very small sizes required by liquid spray 
^ysteitws- Thus, orifices of the order of 1 millimetre 
diameter can be utilised compared with 0.3 millimetres 

10 L'or prior liquid systems. This reduces the occurrence 
of biockages* 

It has been found 5n practice that the 
embodiments of the invention arc extreme ly tolerant of 
changes in the pressure of the liquid supply. Thus, 

15 for example, it has been 1'ound th&t the liquid supply 
pressure can be reduced to a level which is even below 
that of the air t r low supply pressure. Indeed it i£ 
apparently the ea&£ that the embodiments ot* the 
invention do hot require a liquid supply in the farm 

20 of a jet of liquid vhich WUtft intercept, for example, 
an end well of the air-and-liquid supply chamber bo as 
to produce a dynamic effect. On the contrary, jt 
appears to be sufficient for tho purposes of the 
invention that merely a sufrieiettt, supply of liquid i* 

25 provided f-O that the droplet entrainment process can 

proceed without any shortfall in the supply ofr liquid 
there for 4 Accordingly, it is thought likely that in 
view of this fact the droplet formation and 
entrapment process may veil occur largely in the 

30 region of the outlet opening front tha chamber , x-ather 
than w,ithin the- chamber such, although the 

mechanism might differ Somewhat according to the 
nature and dynamic characteristics of the liquid 
supply* 

3 5 In this regard, t&st work shows that modification 

of the form of the closed chamber end wall in the 
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embed imeht j against Which the jet • of liquid is 
projected, does not signif icantly affect "the 
performance of the apparatus and this also appear* to 
support the likelihood that the droplet entrainmeht 
5 process does not significantly occur within the 
chamber as such. 

Further with regard to the mechanism of the 
droplet entr ailment process, it appears to be an 
important aspect of the process that the liquid/air 

lo flow undergoes ti change of direction immediately 
before or during the droplet ontrainment process* 
Thus, it if. Clear that the process does not occur 
effectively in an entrainment chamber in which direct 
onward axial flow through an outlet orifice* m is 

15 permitted in-line with the general direction of. 
matei-iai flow through the chamber, as might be 
expected from the teaching Of the abov<*-d incus Bed 
prior US patents. The mechanism of this effect is 
presently unknown. It is also noted that there is 

2D apparently what hiay be termed a venturi or siphon 
effect in the region of the chamber outlet opening or 
openings , produced by the airflow and uervin^ to 
de.2 iver liquid to the ndye or boundary of the outlet 
opening. There is also a similar effect where the air 

25 ana liquid supplies enter the chamber, the outer air 
flow producing a venturi effect on the inner liquid 
flow whereby the required liquid pressure in the 
liquid supply is reduced. 

An important practical aspect of the invention 

30 relates to the several inter-related magnitude 
parameters af the main components of the liquid and 
air Bupply system. These parameters include the 5ize 
or the outlet, openings or orifices in the air and 
liquid supply chamber, the air supply pressure, tihe 

35 liquid supply pressure, and thu output of the air 
eojnprossor which supplies air to the system etc. 
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Considering first the size of the outlet opening* 
in the air and liquid supply chamber, thOU* nvay be in 
the of 0.5 Lo a.o millimetres in dieter, or 

openings of a similar area in non-circular shapes. It 
ifi found that mLM of. less than 0.5 »i3lJn*t*nii lead 
to a significantly reduced throw or travel of toe 
P l ujne of droplets produced by the apparatus. A 
preferred range of diameters (or • for other 

opening shapes) is from 1.3 to i.. millimetre* and 
preferably 1-6 to 1.7 »iUi«trM. These latter 
larger sires provide the significant advantage of 
avoiding tho freq-ucnt'nozele blockages which are a 
feature of conventional spraying systems. It IS foUhd 
that droplet size is not greatly affected by outlet 
opening" Size, but a* such si** increu.es, crop 
penetration increase due to increased velocity of the 
droplets caused by higher volume throughput us flow 

resistance reducer.* 

So tar as air supply pressure is concerned, thM 

relates directly to the capacity of the compressor 
provided to deliver the air supply. »M 1« «« <^ se 
an agriouLtural tractor usually has ample reserves of 
' power to drive a compressor of very substantial 
proportions, the cost implications of large 
oo»pre»D» render them unattractive and it has been 
found that air supply pressures in tlx* range of up to 
0.6 bar and o.6 to l.o bar ..(above atmosphere 
pressure), and preferably between 0,7 and 0.9 bar, are 
convenient utilising a compressor capable of supplying 
a n output or approximately 142 to s&6 lite* (3 to 20 
cubic feet) of air (measured at such pressure) per 
-.praying head or dropleg, per winute. Usually, an 
output in the range of 203 to 425 litres (10 to 15 
cubic feetj p«r dropleg per minute vi.1.1 be suitable. 
It is found that the use of pressures above thOM 
quoted ranges leads to the production of droplets 
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envisaged, namely to be propelled towards and to 
adhere to or coat crop and other surfaces exposed to 
thorn. Thus, droplets preferably in the range of 8 0 to 
12 0 or up to 150 microns in maximum dimension are 
5 found to be suitable for those purposes. Larger 
droplets are used for spraying crops from above (not 
using droplegs) to reduce spray drift caused by wind. 
Droplets significantly below *o microns are found to 
be too email to adhere effectively to sprayed 

10 surfaces. 

Eo far as the pressure of the liquid supply is 
concerned, the principal requirement is a sufficient 
supply of liquid ta the chamber outlet orifice, 
without the use of a directly-transmitted }et par.ging 

15 through the centre of the orifice. However, pressures 
of 0.6 bar (above atmospheric pressure) upwards have 
been found to be suitable i.n the described embodiments 
and pressures of 2 . 5 and up to e bar have been tested 
and found to produce acceptable resulte in which the 

2 0 air supply is still able to proceed through the 
oril'ice or orifices satisfactorily. It appears that 
the air -supply effectively serves to maintain the 
central opening or void in each orifice during 
operation, while droplet entrainment occurs, probably 

25 at the edge or boundary of the orifice. 

One aspect of the versatility or the system 
becomes apparent from the usa of varying liquid supply 
pressures. ' It is found that "while satisfactory 
droplet production occurs at tho higher liquid supply 
30 pressures mentioned above, the use of these higher 
presEuros produce* significantly greater dosage rates, 
such as 60 litres or even up to 300 litre* of liquid 
per hectare sprayed. Accordingly, it can b* seen that 
this aspect of the invention permit?, a method of 
35 spraying to be adopted in which the dosage rate 5 s 
varied according to the local requirements oC the crop 
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or other material being sprayed. By use of a variable 
output liquid upply system, the dosage rate can be 
significantly varied. conventional spraying systems 
are not susceptible to such significant variation in 
5 dosage rat* merely toy changing the liquid supply 
pressure, it appears that this versatility arises 
from the use in the present invention of significantly 
larger outlet ori rices than in conventional liquid 
only spray systems in which the limited outlet size 
10 itself pmvnntn significant variation in liquid supply 
ttlt «, Whereas the central air-filled orifices of the 
present invention can readily accommodate such 
variation. 

It will be apparent from the above that .the 
15 invention, and notably the embodiments of it described 
below, provides its own distinct approach to the 
generation of spray droplets suitable to meet the 
requirements of agricultural and horticultural 
spraying requirements , and indeed related requirements 
20 outside that field. Prior proposals have, in general 
terms, been based upon the approach of providing 
droplet generation systems in which, usually, there is 
provided a step of preliminary a torn i sat ion internally 
of the droplet generating apparatus, this involving 
?.5 inevitably a corresponding step ox llquid-nhd-air 
interaction, which is then followed by emergence 
through a nozzle and lateral deflection using a target 
or anvil to achieve a forther degree of atomisation 
and droplet generation. 
ao *he contrasting approach of the present invention 

is based tjpon the use of an i.nternal target or wall 
within an empty or open chamber to which the air and 
liquid supplies «re delivered. A change of direction 
of the liquid flow is effected accordingly towards an 
35 outlet or orifice which is not directly in-line with 
the liquid flow through the chamber. The liquid and 
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air flows through the outlet or orifice, produce *i 
spray <?f Air- en trained droplets which, at air 
pressures*, which are readily determinable, produce 
droplet sizes suitable* for effective boating Df plant 
5 and other surfaces. There are no internal or external 
structures to interfere with thu through-flow of 
liquid and air through the orifices* Moreover, it is 
found that by appropriate choice of outlet opening 
sizes ^nd dispositions r there OAn be achieved a 

10 direction and degree of crop or other penetration by 
the spray according to requirements. 

The HifichciniBm for droplet generation is not 
easily determinable without the use of sophisticated 
■equipment. However, it is apparent from the 

lfc differences in structure of the droplet generator as 
between the invention and the prior art that there is 
a difference of mechanism, atnountang in simple terms to 
tlx© use in the present invention of a target or wall 
fain owed by an unrestricted outlet orifice, whereas 

2 0 the prior art, generally r.psaking, usee thtf inverse 
arr angement. 

Summarising, it (r. believed that the present 
invention represents ^Ojnewhat of a reversal of 
existing technology in the area of *ir«f acilitation of 

2 5 droplet generation for agricultural and horticultural 
and related appli eat ions, which can benerit from the 
enhanced generation of the droplets of a si^e which 
promote* uniform coating of a substrate utilising 
jttinijnuTO volumes of a liquid vehicle for the purpose of 

30 dilutiny an active surface treatment medium. The 
technique utilises ail- as & means for replacing fchw 
diluting liquid vehicle. Th<-. technique is independent 
to a significant extent of the pressure of the liquid 
supply. As regards air supply pressure, this is 
chosen in accordance with the required range of 
droplet sir,es. The range and degree of penetration 
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provided by the plume or jr*t of spray droplets is 
detormihed to a large, extettt by the sire of the outlet 
op flings from the air and liquid supply chamber in 
combination vith the corresponding r«quired volume of 
1> air flaw at the chosen air supply pressure tthe latter 
being in accordance with droplet size requirements) . 
And, those technical features and advantages are 
provided by the relatively simple combination of 
foatures to be found in the air-and-liquid supply 
li> chambers shown in the described embodiments, moBt 
notably the provision of a wall or target in the open- 
centre chamber to Vhich the liquid flow is supplied 
and which enables, with & change or flow direction, 
the liquid to reach the 1-equ.i.nite number Of outlots or 
15 orifices in combination with the required air flow 
through those orifices whereby droplet entrainroent 
occurs in accordance with matters described above. 
M»a liquid flow to and through the orifice is 
generally outwardly of the target or wall and indeed 
20 of the chamber, though by no means necessarily in a 
truly radial direction. 

An embodiment of the invention will now be 
described by way of example with reference to the 
accompanying drawings in which : 

25 1-ig l shows an axia.1 section through a Jet and 

tube assembly- 

Pig ?. shows a corresponding longitudinal section 
through a complementary entrainment chamber adapted to 
be mounted on the jet and tube aaseiably; 

rig 3 is an end elevation view of the jet and 
tube assembly as viewed in th<\ direction III in Fig l; 
and 

rigs A, 5 and (> are taken from the present 
applicants' corresponding pub)ished prior 
International application-. including inter alia 
PCT/GB92/013J36 showing tractor-drawn spraying 
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apparatus of the dropleg kind and to which the present 
invention is applicable; 

Fig 4 shown a plan view of tractor drawn spraying 
apparatus 1 n do rpo raiting a compressor for supply of air 
to individual droplegg; 

Fig £ shows, on a larger scale, a corresponding 
plan view of an individual dropleg passing between two 
crop rows and with a direction of a plume or spray of 
droplets indicated; 

Fig <5 shows aa end elevation view D f a spray boom 
or the spraying apparatus or F.ig 4 showing th« boom 
itself and an associated* dropleg; and 

Fig 7 fihovss, on n larger scale, a droplet 
generation or ontrainmcnt chamber representing a 
second embodiment of same and incorporating angularly 
inclined outlet openings to produce simultaneous iets 
or plumes: of spray droplets in the indicated inclined 
directions. 

A& shown in Pig 1, a liquid and air supply ami 
connection assembl y 10 comprises a machined connection 
and supply jet member 12 which is a friction fit 
within the end of a tube member 3.4, 

Tube 1<3 forms the lower end portion of si dropleg 
of a dropleg-typa sprayer as described in one or more 
of my prior patents, for example EP d eoo 919 13 and El> 
0 52 9 360 B, «nd aa more fully describe^ below with 
reference to Figs <J, 5 and 6 hereof. 

Jet member 12 is a tight friction fit in tube 14 
and hns a projecting portion 16 formed with an 
external screw thread 18 to co-operate with a 
corresponding internal screw thread 20 provided on the 
internal surface of a collar portion 22 of an 
ohtraiiwient or chamber member 24 - see fig 2. 

Jet or connection member 12 is formed with a 
pattern of at* axial bvree 2f> extending lengthwise 
thereof to deliver air from the pressurised internal 
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voluw^ of drop leg tube 14 to a chamber 28 defined 
vithin entra inment or chamber member 24. 

JTct or Connection member 12 also serves to 
provide an unutoinised jet or flow of liquid into 
5 chaTiib^r 28, fox- the purpose* to be described * 
Accordingly the connection marcher 12 is also provided 
with a hose sleeve 30 at its inner end, a lengthwise 
bona 3 2 leading therefrom, and a jet or supply tnember 
3 4 to produce an unatoiuistid jet or supply of spray 

10 liquid. Jot 3d has its awn axial bore 36 i*hich opens 
into bore 32 and receives liquid therefrom. The 
lengthwise bore 3C of jet 3 4 ie. simply a uniform- 
pection endwise bore with no provision for the 
gcnrsrftl'ion of droplets iti the manner or a spray 

15 nozzle* 

Thus, summarising the* structure and function of 
Jet or connection Jnettbsl- 12 , it serves to ireceive 
spray liquid from «i hose vhich extends lengthwise of 
the drop leg tube or p-hank 14 Within that tube, and 

20 receives also supplies of air pumped lengthwise of 
that tube in the annular space between the hose and 
the tube's inner surface. The spray Ij.quid is 
delivered from let ^f, a thin uniform striata or 

supply of liquid. The air ia delivered generally 

2 5 uniformly around the periphery Of jet member 12 by 

virtue or the six streams of air produced by bares 26. 
These flows of liquid and air aro delivered to chamber 
2a of the entrainment or liquid and air supply Chamber 
member 2 4. 

3 0 Turning now to more details of the structure of 

^htrainwent or chamber member 24 r the principal 
structural features are its internal form and the 
provision of orifices or outlets 3 8 leading outwardly 
from chamber zn for the delivery of air and spray 
3 5 liquid from chamber 28. That chamber , 28 , is of 
cylindrical form, comprising an axial bore 40, In 
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this embodiment it is formed with a conical -form end 
wall 42 with a fairly large cone angle and having an 
apex 4 4 at which the jet of liquid ftom jet 34 is 
delivered iii uso . 

The orifices 38 are disposed in two groups of 
three orifices or outlets, making six in all, these 
groups of thro« being spaced within the group and 
between the groups bo as to produce two iatcrally-and- 
upvardly directed plumes of spray in use frow the 
drop leg tube 14 upwardly and laterally outwardly into 
the crop in directions i n accordance with the teaching 
contained in tny above-mentioned prior patents . 

Figs A, r> and 6 Bbow tractor -drawn Bpraying 
apparatus Of the kind suitable for incorporation of 
droplet generation apparatus in accordance with the 
above -described embodiment of the invention. 

Thus, in Fig 4, a tractor BQ has mounted on the 
hitch link*-: thereof boom type spraying apparatus 52 
comprising spi-ay.ing boojns 54 , 56 having associated 
dropleqs 58, as described in our prior published PCT 
applications. 

Each droplog 5S comprises a downwardly-projecting 
droplag shank pox-tion GO (corresponding to shah): 14 in 
Fiy 1) which enter* between crop udws G2, 64 and 
carries a droplet generator 60 for crop spraying 
purposes t 

Each dropleg 58 har. it* own droplet generator 
indicated in fj.g 5 at sc, and thiir. in provided with 
air and liquid supplies delivering liquid (to be 
sprayed) and air supplies from the liquid tank 68 and 
a compressor 70 shewn in Fig A . The droplet generator 
6 6 producer, twin spray jets or plumes 72 (see Fig 5) 
directed generally rorwarcUy and upwardly and 
laterally with respect to the direction P of forward 
travel of the tractor and the droplegs, and 
symmetrically with respect to the crop rows. Droplet 
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genera-tor 6 6 corresponds to the entire Apparatus of 
Figs 1, 2 and 3 described above, such a plume 72 is 
produced at oach sidG Of the dropleg to provide spray 
•treatment Of each of the crop rovB 62, 64. In rig 5 P 
5 the dropleg 58 shown ia constructed as described in 
our above-mentioned prior PCT applications, vhereas in 
Fig 0 the dropleg 58 is adapted for thra. purpose of the 
present, invention to receive both the air and the 
liquid supplies for transmission Of these within the 

10 dropleg tube lengthwise thereof to the droplet 
generator 66 at thfi lower end thereof, the supplies 
being delivered thereto as described above and as 
illustrated in Fig 1. 

In use, liquid and air cupplici?; Afc delivered to 

15 the upper end of each droplcg 58 and thus to its jet 
or connection member 12 as mentioned aS>Qve and chamber 
28 is pressurised by th<* air "While receiving a jet or 
supply of liquid on the chamber end Wall or target 42 
at the apex 44 of the conical form of that end wall. 

20 This ;Jct or supply is believed to produce at least a 
partial film Of liquid oh the inner Burface of the 
chamber end wall 4 2 which flows outwardly tovards 
orifices or outlets and passes, likevitfO as a film, 
outwardly and lengthwj Re of the orifice bores 46 to 

25 their end edge* 48. A degree of droplet formation may 
occur at tnc end wall or target 42 of chamber -2.4* 

It is not known exactly v/hat happens at the outer 
ondfi; of the bores 4o, notably at the edges or 
boundaries of the outlets 4 9 thereof, except that the 

30 resujt is as described earlier in this application and 
droplets ar© formed either in the region of thr* 
outlets 49 -and/or earlier at the chamber end \>?all 42, 
or at a later stage when the air/ liquid stream has 
been sufficiently decelerated by the ambient air* 

JLi in the embodiment Df Pig 6* r the droplet generator 

66 of the droplegs 58 of Fig 0 is, instead of the 
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In the embodiment of tig 6, the droplet generator 
0<5 of the droplugc 5& of Fig 6 is, instead of tho 
assarably 3 0; 2 4 of Figs 1, 2 and "J, constructed as 
Rollows* The droplet generator 10 0 oil Fig 7 comprises 
a air and liquid supply chamber 102 to which circ 
m provided air 104 and liquid iCfi supplies, thaao beinq 
providsd in the s*m© relative spacial dispositions ac 
in the previous embodiment, for delivery towards the 
chamber end wall or target" 105 x which is planar. 

The chamber outletH 110 *ro disposed in two 
groups comprising generally forwardly -directed outlets 
11? and generally rcarv/ardly- directed outlets 114 , 
With respect to the direction F of n ox-mo. 1 forward 
motion of the spray&r, 

hsz Fig 7 clo.arly shows , the. entrances lie to the 
oulets are disposed so that liquid passing to the 
bores \%& of the outlets from tho end wall 108 must 
change in direction before entering the bores. 
Moreover, the entrances 116 are offset from the end 
wall 108 by a distance d in the axial or liquid How 
direction of chambex- 102. 

This ^mbodiwent of the- invention is able to 
discharge spray droplets simultaneously in tho two 
indicated directions which i& -of bene! it for certain 
agricultural operations.. ..... 

Broadly speaking, in at ls*st some embodiments of 
the invention th6 use of the flow of air to cause 
mov^Taent of the spray of liquid droplets has the 
effect of replacing the water or similar diluent 
vehicle conventionally usod for svpraying purposes , 
Whereby it becomes possible to spray treat 
agricultural or horticultural or industrial or other 
ohjects with a liquid treatment medium without the 
need for tha use of any liquid as a diluent or carrier- 
medium, or at least tD reduce the effective volume of 
such a liquid vehicle by a factor of 10 or tnoro* 
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spr*y*d is chosen in Accordance With the desired viz 
or tite droplet to be generated. In an envisaged 
embodiment, the liquid vehicle for the treatment 
material may be non-aqueours, for example* the liquid; 
5 vehicle may be *n oil-base* liquid comprising an 
aromatic hydrocarbon, it is envisaged thai: the liquid 
Vehicle which ToriDS part or the liquid to be sprayed 
will be chosen in accordance not only with tho nature 
of the active chemical ingredient involved , but also 

10 in relation to the surface tension and other 
characteristics or the Liquid to be cprayod, these 
being chosen in order to achieve a desired degree of 
adhesion to plant surlaoes, or related requirements. 
An example of a related requirement may be the 

as requirement for the sprayed material to be rain- 
resistant. 

Accordingly, in accordance with this embodiment 
of the invention 11 can be s«©n that the invention 
offers the additional advantage Df permitting non- 
20 aqueous based liquid vehicle* to be offered for 
spraying purposes whereas such a basis; for spraying 
operation has hitherto been considered commercially 
unacceptable in view of the relatively high coat of 
the liguid vehicle due to its volumetric requirements 

2 5 as determined by prior art spraying apparatus- 

v- - ft further aspect of the present invention 

relates to the relative importance of. providing an 
ability to inject or otherwise deliver the liquid tu 
tec sprayed to the delivery system close to the 
30 spraying hoz*le* on the boo». In thi* way, the 
lengths of fsprayihg line* in which relatively 
concentrated chemicals are transmitted are reduced 4 
This lead? to significant advantages in terror of 
ability to sv/itch from one spraying medium to another 

3 5 at relatively short notice. 

Amongst other Modifications which could be made 
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in the above embodiments vhile remaining within the 
scope of the invention nx-e the following. Firstly, 
the actual cross sectional Bhape and dimensions of the 
air ft rid liquid supply chamber* may be varied. J\ non 
5 cylindrical chamber tnay be uee<a and its axial length 
in the liquid flow direction nay be varied, &e 
indicated by comparison of Figf> 2 and 7. Routine test 
work by a competent technical person in the field will 
reveal the applicable limits. Likewise, variations in 

lo the disposition* or the outlets relative to the 
chamber end wall can be accommodated and provided,. 
The Wall or target -toward* whioh the liquid supply 
flows can jta^lr be modified considex-abj y in tornis of 
its profile being planar/ generally convex or 

IS gen or ally concave. Indeed, the target mciy be provided 
as *in internal construction in thu chamber providing 
for suitable liquid flow outwards to tho chamber 
outlet*:. Routine test work will reveal the 

tnodiiioations which way be wade in this regard, 

20 It is envisaged that satisfactory results* may be 

obtainable where the air inlet to the chamber is 
located, for example, at the opposite end Erom the 
liquid inlot, or indeed in a side wall of the chamber. 
Testis have* been made of a liquid and ciir delivery 

25 system to the chamber permitting, effectively, a 
_^. >v . gravity fee^ to the chamber end wall or target, and 
thus without the controlled metering of liquid supply 
to that structure. This arrangement could be adopted 
where attitude changer, arc not Of significance, but 

30 generally it as desirable to provide metering jueana 
Fox- delivering an cv&n supply of liquid to the chamber 
end vail or target. Such trmy be achieved i n a variety 
of ways additional to the jet ox- flow indicated in the 
described embodiments, including the use of several 

35 such jets or flows vjt-hin the chamber. It will be 
understood from thfc foregoing description that the 
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chamber end wall or target provides a function of a 
distribution baffle or member aerving to supply an 
appropriate riow of liguid to the chamber outlets for 
droplet ehtrainwent. 
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CLAIMS :- 

l Mobile * agricultural or horticultural boom type 
spraying apparatus comprising : 

a) a mobile spraying boom (54,56) adapted to be 
caused to pass, for example, lengthwise of multiple 
crop rows (62,64) while overlying said multiple rows 
during spraying; 

b) said boom carrying multiple droplet generators 
(66) adapted to generate liquid droplets to effect 
simultaneous crop spraying of said multiple crop rows 
as said boom overlies said rows; 

c) and said droplet generators being adapted to 
generate multiple droplet sprays (72) capable of 
traversing the distance between said multiple droplet 
generators (66) carried by said boom and said crop 
located below said boom as said boom is caused to 
travel over said crop, and each droplet generator 
being capable also of producing its own diverging 
spray jet adapted to effect spray coverage of its own 
adjacent portion of sa.id crop so that said crop below 
said boom is appropriately sprayed; 

d) each droplet generator (66) being connected (10) 
to liquid supply means (30) adapted to supply a liquid 
to be sprayed; 

e) each droplet generator being connected (10) to 
air flow supply means (14) adapted to supply a flow of 
air to emerge with a spray of droplets produced by the 
apparatus; 

f) each said droplet generator (66) thus being 
connected (10) to said liquid (30) and air flow (14) 
supply means and adapted to produce a spray of liquid 
droplets therefrom; 

g) said droplet generator (66) comprising an air- 
and-liquid supply device (28) to which both said 
liquid (30) supply means and said air flow (14) supply 
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..eans are connected for supply of said air and liquid 
generally towards an internal wall (42,108) xn the 

device; » . . 

h) said droplet generator further comprising 
structure (40) defining an external outlet (49) from 
said device and said liquid supply means (30) being 
adapted to supply said liquid to said external outlet 
through said device (10) via said internal wall of 
said device; 

i) said air flow supply means (14) and liquid supply 
means (30) being adapted in relation to said device 
(10) to supply air and liquid towards said internal 
wall (42,108) for production of said spray (72) of 
droplets from said device external outlet (49) by 
entrapment of said liquid in said air- flow; and 

j) the direction of flow of liquid and air from said 
device through said external outlet (49) being 
generally laterally outwardly with respect to the 
direction in which said air and liquid supplies enter 
said device for movement generally towards said 
internal wall of said device; 

characterised by 
k) said air-and-liquid supply device being in the 
form of a chamber (28) having said liquid supply means 

(30) connected thereto at one. end and which is closed 
at the opposite end at which said internal wall 

(42,108) is located; and 

1) said external outlet (49) being formed in a 
chamber side wall" (22) extending between said chamber 
end walls (16,42); and 

n) said outlet (49) opening inwardly into a space 
connecting said outlet to said internal wall (42). 

2 Apparatus (52) for distributing droplets of 
liquid material from a central liquid supply (68) to 
a point (66) of liquid application comprising : 
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a) liquid supply means "(28) adapted to supply a 

v, 

liquid to be sprayed; 

b) air flow supply means (28) adapted to supply a 
flow of air to emerge with a spray of droplets 

5 produced by the apparatus; 

c) a droplet generator (24,100) connected to said 
liquid and air flow supply . means and adapted to 
produce a spray of liquid droplets therefrom; and 

d) said droplet generator comprising a chamber 
10 external outlet (49) adapted to allow an outward 

liquid supply through said outlet from an internal 
wall or target of an air and liquid supply chamber to 
be entrained in an air flow through said outlet from 
said air and liquid supply chamber, for droplet 
15 formation; 

characterised by 

e) said apparatus- being ' in the form of mobile 
agricultural or horticultural boom-type spraying 
apparatus (52) ; and 

20 f) said spraying apparatus comprising a mobile 
spraying boom (54,56) adapted to be caused to pass, 
for example, lengthwise of multiple crop rows (62,64) 
while overlying said multiple rows during spraying; 
" and 

25 g) said boom carrying multiple droplet generators 
(24,100) adapted to generate liquid droplets to effect 
simultaneous crop spraying of said multiple crop rows 
as said boom overlies said rows; and 

h) said droplet generators (24,100) being adapted to 
3 0 generate multiple droplet sprays capable of traversing 
the distance between said multiple droplet generators, 
carried by said boom (54,56) and said crop located 
below said boom as said boom is caused to travel over 
said crop, and each droplet generator being capable. 
35 also of producing its own diverging spray, jet (72) 
adapted to effect spray coverage of its own adjacent 
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portion of said crop so that said crop below said boom 
is appropriately sprayed. 

3 Apparatus according to claim 1 or claim 2 
characterised by said chamber wall (42,108) being a 
closed, wall of said chamber and said liquid supply 
means and said air flow supply means being connected 
to an opposite end wall (16) of said chamber to 
deliver their respective supplies lengthwise of the 
chamber towards said closed end wall. 

4 Apparatus according to ciaim 1 characterised by 
said liquid supply means (30,36,106) being adapted to 
supply unatomised liquid to said chamber (102) through 
a jet (36) directed generally axially of said chamber 
at said closed end or wall (42) of said chamber. 

5 Apparatus* according to claim 4 characterised by 
said jet (36) being directed generally centrally of 
said chamber (24) and symmetrically with respect to 
two or more outlets (3 8) formed therein from which 
said spray of liquid droplets proceed. 

6 Apparatus according to any one of claims 1 to 5 
characterised by said air flow supply means (14) being 
adapted to supply said air flow to said chamber 
through a group of two or more openings (26) disposed 
around said liquid supply means (3 6) to said chamber. 

7 Apparatus according to any one of the preceding 
claims characterised by said outlet (49) from said 
chamber (28) being formed by the outer end of a bore 
(46) formed in a wall of said chamber, the entrance to 
said bore being disposed so as not to receive liquid 
directly from said jet (36) before said liquid has 
intercepted said closed end wall of said chamber (24) . 
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8 Apparatus according to claim 7 characterised by 
the entrance to said bore being formed in the axially- 
extending wall (40) or walls of said chamber (24). 

9 Apparatus according to claim 8 characterised by 
.5 said entrance to said bore (46) being axially offset 

with respect to said internal wall (44) in said 
chamber towards which said liquid and air flow 
supplies are directed. 

10 Apparatus according to any one of the preceding 
10 claims characterised by said chamber outlet (49) being 

disposed so that droplets discharged through said 
outlet travel initially in a direction which is 
laterally outward with respect to said chamber and is 
also inclined with respect to an outward radius with 
15 respect to the liquid flow axis of said chamber. 

11 Apparatus according to claim 10 characterised by 
said inclination of said outlet disposition with 
respect to said radius being towards the end of said 
chamber (28) at which said liquid flow enters the 

20 chamber. 

12 Apparatus according to claim 10 characterised by 
said inclination of said outlet disposition with 
respect to said radius being away from the end of the 
chamber at which said liquid flow enters the chamber 

25 (28). 

13 Apparatus according to claim 11 and claim 12 
characterised by said chamber comprising outlets 
(112,114) disposed in both said defined directions so 
that the apparatus can simultaneously discharge spray 

30 in directions at substantial inclinations with respect 
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to each other. 

14 Apparatus according to any one of the preceding 
claims characterised by said outlet (49) being one of 
a group of outlets spaced apart circumf erentially 
around the liquid flow axis of said chamber (28). 

15 Apparatus according to claim 14 characterised by 
said outlet (49) being one of at least two groups of 
outlets disposed symmetrically with respect to the 
central liquid flow axis of said chamber. 

16 Agricultural or horticultural spraying apparatus 
comprising spraying apparatus according to any one of 
the preceding claims together with a spray boom (54, 
56) and droplegs (58) mounted on said spray boom, said 
droplet generators (66) of said apparatus being 
mounted on said droplegs for operation substantially 
closer to ground level than if mounted on said boom. 

17 A method of spraying with mobile agricultural or 
horticultural boom type spraying apparatus, the method 
comprising : 

a) providing a mobile spraying boom (54,56) adapted 
to be caused to., pass, for example, lengthwise of 
multiple crop rows (62 , 64) while overlying 'said 
multiple rows during spraying; 

b) providing said boom with multiple droplet 
generators (66) adapted to generate liquid droplets 
and causing same to effect simultaneous crop spraying 
of said multiple crop rows as said boom overlies said 
rows ; 

c) and causing said droplet generators to generate 
multiple droplet sprays (72) which traverse the 
distance between .said multiple droplet generators 
carried on said boom and said crop located below said 
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boom as said boom travels over said crop, and each 
droplet generator also producing its own diverging 
spray jet which effects spray coverage of its own 
adjacent portion of said crop so that said crop below 
said boom is appropriately sprayed; 

d) causing each droplet generator (66) to be 
supplied with a liquid to be sprayed; 

e) causing each droplet generator to be supplied by 
air flow means (14) which supplies a flow of air to 
emerge with a spray of droplets produced by the 
apparatus; 

f ) causing said droplet generator (66) , as connected 
to said liquid and air flow supply means, to produce 
a spray of liquid droplets therefrom; 

g) said droplet generator comprising an air-and- 
liquid supply device (28) and said method comprising 
supplying both said liquid supply and said air flow so 
that they are delivered generally towards an internal 
wall (42) in said device; 

h) said droplet' generator further comprising 
structure defining an edge or boundary of an external 
outlet (49) from said device and said method 
comprising the step of supplying said liquid to said 
outlet via said internal wall (42J. of said device; and 

i) said method further comprising the step of 
supplying said air and liquid towards* said internal 
wall for production of said spray droplets from said 
device external outlet "by entrainment of said liquid 
in said air flow; and 

j) said method further comprising the step of 
causing said flow of liquid and air from said device 
through said outlet in a generally laterally outward 
direction with respect to the direction in which said 
air and liquid supplies enter said device for said 
• movement generally towards said internal wall of said 
device; 
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. characterised by 
k) providing said air-and-liquid supply device in 
the form of.-a chamber (28) and connecting said liquid 
supply means (3 0) at one end and providing said 
chamber in closed form (42) at the opposite end at 
which said internal wall is located; and 
1) providing said external outlet in a chamber side 
wall (40) extending between said chamber end walls; 
m) causing said outlet to open inwardly into a space 
which connects said outlet (49) to said internal wall 
(42) . 

18 A method for distributing droplets of liquid 
material from a central liquid supply (68) to a point 
of liquid application (72) comprising : 

a) supplying a liquid to be distributed; 

b) providing air flow supply means (70) and causing 
same to supply a flow of air to" emerge with the liquid 
produced by the apparatus ; 

c) providing a droplet generator (66) connected to 
said liquid and air flow supply means and causing same 
to produce liquid droplets therefrom; 

d) providing said droplet generator including 
structure defining an edge or boundary (49) of a 
chamber outlet (38) and causing an outward liquid 
supply through said outlet from a closed end or wall 
(42) of an air-and-liquid supply chamber (28) so as to 
entrain liquid in said air flow through said outlet 
from said chamber, for droplet formation; 

characterised by 

e) said method being a method of using mobile 
agricultural or horticultural boom type spraying 
apparatus (52); and 

f) providing a mobile spraying boom (54,56) and 
causing the boom to pass, for example, lengthwise of 
multiple crop rows (62,64) while overlying said 
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multiple rows during spraying; 

g) causing said multiple droplet generators (66) to 
generate liquid droplets to effect simultaneous crop 
spraying of said multiple crop rows as said boom 
overlies said rows; and 

h) causing said droplet generators to generate 
multiple droplet sprays which traverse the distance 
between said multiple droplet generators (66) carried 
by said boom and said crop (62,64) located below said 
boom as said boom is caused to travel over said crop, 
and causing each droplet generator also to produce its 
own diverging spray jet (72) adapted to effect spray 
coverage of its own adjacent portion of said crop so 
that said crop below said boom is appropriately 
sprayed. 

19 A method according to claim 17 or-claim 18 
characterised by the step of causing said liqui 
supply means to supply liquid to said" closed end or 
wall (42,108) of said chamber (28,102) in the form of 
a jet of unatomised liquid directed generally axially 
of said chamber at said closed end or wall of said 
chamber. 

20 A method according to claim 19 characterised by 
the step of causing said jet to be directed generally 
centrally of said chamber and symmetrically with 
respect to two or more outlets (112,114) formed 
therein and from which said spray of liquid droplets 
proceeds, 

21 A method according to claim 20 characterised by 
the air and liquid supplies (104,106) to each droplet 
generator (100) being delivered thereto through a 
dropleg (58) and transmitted lengthwise thereo 
through conduits provided therein, or by the dropleg 
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itself. 

22 A droplet generator (66,100) for a spraying 
system comprising an air and liquid supply chamber. 

23 A droplet generator (100) according to claim 22 
characterised by said chamber having a generally void 
or open construction internally thereof, substantially 
free of internal structures, at least in the region of 
the spray outlet (114) from said chamber. 

24 A droplet generator according to claim 23, 
characterised by the disposition of said spray outlet 
(114) being such that said spray outlet is also 
substantially free of structures and obstructions on 
the outlet side thereof whereby a plume or jet (72) of 
spray can emerge generally in the direction defined by 
the lengthwise extent of said outlet and without" any 
other; forced change of direction. 

2 5 A droplet generator according to any one of 
claims 22 to 24 characterised by said generator (100) 
comprising at least two chamb^ts (102) disposed in 
tandem or in-line relationship, with liquid and air 
supply means (104,106) extending from one of said 
chambers to the other. 

26 A method of droplet generation comprising 
employing a droplet generator (66,100) according to 
claim 22 adapted for use in overhead spraying 
apparatus and characterised by air supply pressure 
thereto being adapted to produce larger droplets than 
are used for dropleg spraying whereby spray drift in 
use is reduced. 

27 A droplet generator according to any one of 
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claims 22 to 26 characterised by : 

a) said chamber (102) comprising liquid metering 
means (36)' . adapted to deliver spray liquid in a 
controlled manner to an end wall or target (108) of 
said chamber; and 

b) said metering means being adapted to deliver, in 
use, said spray liquid to' said end wall or target at 
a location disposed generally symmetrically with 
respect to two or more spaced spray outlets (110) 
formed in said chamber. 

28 A droplet generator according to claim 27 
characterised by said metering means ... (36) being 
adapted to produce a liquid film on said end wall or 
target (108) for flowing movement to said two or more 
spaced chamber outlets (110). 

29 A droplet generator according to claim 28 
characterised by an air inlet (104) for said chamber 
located generally at the same location in said chamber 
as said liquid inlet (106). 

•30 -Agricultural or horticultural spraying apparatus 
(52) comprising droplet generation apparatus (66) 
according to any one claims 22 to 29. . 
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